Introduction
============

Several studies have observed a rising prevalence and burden of multimorbidity in Europe, although estimates vary across countries \[[@B1][@B2][@B3][@B4][@B5][@B6]\]. A recent study has shown a higher prevalence of multiple chronic conditions in Eastern European compared to Western European countries \[[@B7]\]. In Bulgaria, which has one of the lowest life expectancies at birth in the WHO European region with 75 years in 2013 \[[@B8]\], non-communicable diseases impose a large health burden. Cardiovascular diseases (CVD) are attributable for almost 70% of the mortality rates \[[@B9]\]. Probable causes for the increase of non-communicable diseases are recent changes in life style, such as increasing tobacco, alcohol and drug consumption, low physical activity, as well as socioeconomic inequalities in accessing appropriate health care services \[[@B10]\]. The rise of persons with chronic diseases and multimorbidity requires better coordination of care between various health and social care providers and sectors. Yet the Bulgarian health system has long been plagued by care fragmentation, underfunding of health care services, low quality of care and large socioeconomic inequity in access \[[@B10]\]. These problems increase the need for innovative solutions, in particular for vulnerable population groups. Although the government has recently rolled out the National Health Strategy for Prevention of Chronic Non-Communicable Diseases 2014--2020 \[[@B11]\], no specific policies have been implemented at national or regional level until now.

Against this background, in 1994, a programme named 'Diabetes has no limits' was started in Burgas -- the fourth largest Bulgarian city with a growing population of about 200,000 inhabitants. It was the initiative of a nurse, a cardiologist, a general practitioner (GP), an ophthalmologist and four diabetic patients. Since then, the name was changed into the Bulgarian 'Diabetic care' non-profit programme (DCNPO) (PCHЦ "Диабетни грижи" -- Бургас) and the range of services provided was gradually expanded. The DCNPO targets diabetic patients with co-morbidities and their families, but also the general population \[[@B12]\]. The DCNPO is the only programme that offers inexpensive, easy-to-access integrated care for individuals living with diabetes and their co-morbidities in the Burgas region. One of the unique features is the way it trains diabetes patients to become case managers, self-management trainers and health system navigators. The programme's stated goals are to enhance the quality of life of diabetic patients, to increase their ability to cope independently with diabetes and relevant co-morbidities and to assist their integration into society \[[@B12]\]. This article aims to provide an in depth description of the innovative features of the Bulgarian DCNPO programme and concludes with lessons to be learned.

Methods
=======

For this case study we used data from the European ICARE4EU (Innovating care for people with multiple chronic conditions) project. This project was initiated in 2013 to contribute to the innovation of care for European citizens with multiple chronic conditions by gaining more insight into potentially effective and efficient patient-centered, multi-disciplinary care approaches that have been developed and implemented in Europe.

Expert organizations in 31 European countries identified integrated care programmes that provided care for people with multimorbidity. Inclusion criteria for these programmes were:

1.  Target adult people with multimorbidity, defined as two or more medically (i.e. somatic and/or psychiatric) diagnosed chronic (not fully curable) or long lasting (at least six months) diseases, of which at least one of a (primarily) somatic nature;

2.  Include formalized collaboration(s) between at least two services, including medical services;

3.  Evaluated or planned to be evaluable in some way;

4.  Currently running or finished less than 24 months ago or starting within the next 12 months.

According to the above mentioned selection criteria, the ICARE4EU project identified 112 eligible integrated care programmes for patients with multimorbidity in 25 European countries (out of 31 countries). Information on programmes was collected with the support of expert organizations/programme managers in each country included in the study. They were asked to search and report all integrated care programmes focusing on multimorbidity in their country. An online questionnaire was available in eleven languages and contained questions on several programme characteristics (e.g. general information, patients, quality and evaluation), including aspects related to eHealth tools eventually adopted within the programmes themselves. In a second step, promising practices were selected for a site visit and further study. To this end, the project team scored the programmes on five dimensions: (1) a general score (e.g. evaluation design, perceived sustainability and transferability), and an indication of its level of (2) patient-centeredness, (3) integration of care, (4) use of eHealth technologies and (5) its innovativeness in financing mechanisms. This resulted in a short list of eight 'high potential' programmes to be visited, among them the Bulgarian DCNPO programme.

Our case study was conducted in May 2015 by means of semi-structured interviews, and a site visit to the DCNPO in Burgas. We held interviews with a range of stakeholders involved in the DCNPO programme, including the manager, the deputy chairperson, a specialist, care managers, and volunteers. A total of seven staff members were interviewed. The semi-structured interviews lasted between 40 and 90 minutes. They were conducted in English by two of the authors (VS and FB) and simultaneously translated by another author who is a native Bulgarian speaker (AD). They were digitally recorded and transcribed by two different persons. All names were replaced with numbers in order to guarantee anonymity. The participants had the right not to answer and could stop the interview at any time.

Description of the care practice
================================

Programme background and target group
-------------------------------------

The Bulgarian DCNPO was founded to respond to the need of chronic diabetes patients with co-morbidity for accessible, coordinated and comprehensive medical and social care. The DCNPO approach consists of building a community of diabetes patients and health service providers, who are self-empowered and capable of dealing with complex patients' needs. This approach differs from most Bulgarian non-governmental (NGOs) or non-profit organisations (NPOs), which usually advocate the rights of certain vulnerable patient groups and heavily rely on organizational and financial support from institutions. Indeed, the DCNPO takes a more active role and trains and educates patients in self-management of their chronic condition. Many of them also work as volunteers and provide social and health care assistance (e.g. diabetes management, arrange appointments), help patients navigate the health system and train informal carers. Through the involvement of patients, family members and specialists, the DCNPO achieves strong collaborations and synergies, which allow building on voluntarism rather than the government. Other important elements that characterize the programme are a focus on prevention, care integration, shared decision making and patient-centeredness \[[@B12]\].

Although the programme primarily targets individuals with diabetes, many of the patients served by the DCNPO have multiple chronic diseases (e.g. heart disease, cancer, depression). The DCNPO therefore has increased its scope of services and aims to provide comprehensive and coordinated care to the whole population. Generally, people come from lower socio-economic groups and many have no health insurance \[[@B12]\].

Care delivery and scope of services
-----------------------------------

As of 2016, the DCNPO serves 1,600 people, of whom 416 are "active" members in the sense that they pay small (€5) contributions and participate in the social activities organized by the DCNPO, such as meetings, trips and conferences. As of 2016, there are 15 volunteers and three paid care managers, providing the core of the DCNPO's services, including diabetes and additional chronic disease related acute and long term care services. The programme is directed by a retired former nurse who also chairs the 7 person board, which is made up of DCNPO volunteers. The three care managers permanently staff the DCNPO site and form the first point of contact for new patients. They carry out comprehensive physical examinations and assess the care needs and preferences of the patients. After this first assessment, the volunteers become the patient's focal point. They provide treatment, make home visits, coordinate services and arrange appointments for specialised treatment. After each home visit, the responsible volunteer informs participating care professionals and shares relevant information for a continuous care process. The volunteers also provide training and support to empower patients in becoming active partners in their care process but also in eventually becoming volunteers. Volunteers and care managers are always available for the patients since they can visit and call the DCNPO the entire week. In addition, over 20 care professionals (GPs, specialists, nurses, psychologists, etc.) collaborate with the DCNPO, on a voluntary basis or where possible under health insurance. Together with the professionals, the DCNPO provides a wide spectrum of services (see **Box 1**) \[[@B12]\].

### Box 1: Scope of services covered by DCNPO \[[@B12]\]

1.  -- Diabetes mellitus type II management

2.  -- Cancer management in collaboration with other NGOs in Burgas

3.  -- Lifestyle intervention for patients with diabetes and cardiovascular diseases

4.  -- Education and training of informal carers

5.  -- Provision of social care at home

6.  -- Home and office based health services

7.  -- Diabetic foot management and care

8.  -- Active health promotion for patients

9.  -- Health education for students and the elderly

10. -- Psychotherapeutic/psychiatric care

11. -- Coronary heart disease management in collaboration with the Cardio Centre Pontika (volunteering cardiologist)

12. -- High blood sugar screening programmes for the general population

13. -- Promotion of patient self-management abilities

Currently, the DCNPO is increasingly focusing on childhood diabetes and has started preparing promotional diabetes campaigns in schools with a focus on nutrition, physical activity, obesity and overweight. Furthermore, both volunteers and patients participate in further developing and assessing the programme \[[@B12]\]. To improve its services, the DCNPO is a founding member of the 'blue circle of hope' (see **Box 2**) and cooperates with several other diabetic care programmes operating in other areas of Bulgaria or abroad \[[@B12][@B13]\].

### Box 2: Blue circle of hope

The "Blue circle of hope" is a network of various diabetic care programmes and organizations from different countries and regions, which was started by the DCNPO in 2011. Its name is inspired by the symbol for diabetes (a blue circle), initially developed for a United Nations campaign. The network started off with ten Bulgarian organisations but has been gradually expanding and now has members from Italy, Russia, Serbia, Turkey, and Ukraine. The network schedules regular meetings where daily experiences are shared and latest evidence about diabetes, its prevention and treatment options are discussed. Lastly, the DCNPO invests a great deal of effort in the development of the network and ultimately hopes to establish it as a regional centre for diabetic care that can perform projects and research.

Training of volunteers and care managers
----------------------------------------

Care managers and volunteers basically receive the same training. Specialized training is provided by physicians to younger diabetes patients who could also offer care to others. Their training is comprehensive and consists of continuous individual and group training. The training programmes are based on continuing education programmes by the World Health Organization (WHO) \[[@B14]\] and cover care for patients with diabetes and other chronic problems (e.g. cardiovascular diseases), patient self-management and shared decision-making. In addition, conferences are organized where latest evidence is shared.

Since 1997, physicians who cooperate with the DCNPO have trained 47 unemployed diabetic patients, to act as care managers. They are employed as assistants on a temporary labour contract basis under a programme governed by the Ministry of Labour and Social Policy. This programme aims to ensure employment of people with disabilities or chronic diseases. Currently, three care managers are working for the DCNPO under this programme. In addition, over the same time period, 25 volunteers have been trained to act as volunteers in the programme. Currently, 15 of them are active. Although they receive a similar training, the latter make the home visits and do the follow-ups. They do not work as care managers at the DCNPO site because they have jobs of their own and are only part time volunteers who therefore require flexible hours.

Care integration and patient-centeredness
-----------------------------------------

Establishing a provider network capable of providing seamless comprehensive and patient-centered care has taken several years. For many patients in need of care, the DCNPO is the first entry point to the health system. As de facto gatekeeper, the DCNPO can help avoid unnecessary interventions and improve care coordination and continuity for patients. In addition, the DCNPO has enhanced patient-centeredness through the involvement of patients, family and informal carers in the care and decision-making process. This should ensure effective collaborations and secure their commitment to the care plan \[[@B12]\]. Furthermore, regular communication with community groups, associations, self-help groups, and educational centres allows a continuous holistic assessment of the patient and care approach.

Financing of the programme
--------------------------

Funding of the DCNPO is quite unconventional. First, the DCNPO receives an annual subsidy from the municipality of Burgas. Funding from the municipality has to be applied for and as a result may vary in size. It has been approximately €2,000 per year the last couple of years \[[@B12]\]. This subsidy is independent of the DCNPO's performance, health outcomes or any achieved savings. Second, DCNPO members pay annual contributions of €5 per person. This constitutes the only stable revenue source. Third, the DCNPO receives funds from the MLSP for the salaries of the three care managers. Lastly, the DCNPO also receives private donations. However, these have decreased in recent years as a result of the financial crisis and a legislative change that limited deducting donations to charity from tax. This implies that the raised revenue is inadequate to cover all activities and most work is therefore performed on a voluntary basis \[[@B12]\].

Impact
------

Until now the impact of the programme has only been evaluated internally and therefore the following outcomes have to be interpreted with caution. The model with diabetic patients acting as volunteers, shared responsibility between patient and professional and continuous learning has altered the patient-provider relationship. Contrary to the often quite hierarchical and traditional regular care system in Bulgaria, the DCNPO model has led to increased trust and patient satisfaction \[[@B12]\]. DCNPO patients adhered better to treatment and had better health outcomes than patients treated in the regular system. The collaborative approach involving the patient, their relatives and informal carers enables better monitoring and follow-up of constantly changing patient needs. Moreover, since 2010 alone, DCNPO activities seemed to have helped preventing about 400 amputations and thus avoidable hospital admissions in complex diabetes cases \[[@B12]\]. This estimation is based on photo documents, patients' dossiers and professional assessments. The cost savings for the health system, based on the number of prevented amputations and the tariff paid by the National Health Insurance Fund (NHIF) per procedure, were calculated at about €200,000. Another positive outcome is that the programme has decreased inequities because vulnerable groups are targeted, some without health insurance, and care is offered free at the point of delivery. These estimations sound credible, as a programme developed by Stanford University (USA), which has some similarity in that it uses chronic patients to train other chronic patients in self-management, has shown similar improvements \[[@B15][@B16]\].

Discussion
==========

The Chronic Care Model (CCM) proposed by Wagner et al. (1996), perhaps the most used model for chronic care programmes, suggests that such programmes ideally comprise six interlinked key elements \[[@B17][@B18]\]. The DCNPO programme contains many of these elements. Indeed, the first element, self-management support, is reflected in the involvement of patients in decisions and the design of their care plan, but also in the provision of health education and self-management training to patients and their families. The second element, delivery system design, broadly focuses on clarifying roles and tasks of all involved, making sure that all the physicians have centralized and up to date information, and that follow-ups are an integral part of the care process. This element is visible in the way care managers and volunteers act as case managers who work in multidisciplinary teams and schedule regular follow-ups and home visits. Although a continuous sharing of relevant information, e.g. after follow-ups and visits, is a key part of the care process, this is not supported by a centralized system. The third element, decision support, is implemented by means of treatment guidelines for providers and training programmes for care managers and volunteers, which are based on WHO guidelines. The fourth element, a clinical information system, does not exist as the DCNPO is not yet using any form of electronic communication technology in their daily work. Until now, information exchange takes place using written notes, telephone, or face-to-face conversations. Moreover, patient records are still in paper form and not electronic. The DCNPO could benefit from a better information infrastructure and low-cost mobile health technology but these remain unaffordable. The fifth element, the health system, focuses on ensuring that senior management, staff and volunteers all visibly support and promote the improvement of chronic care. This element can be viewed as a hallmark of the DCNPO. Without strong leadership, the programme could not have operated in an environment that lacks financial support and where many health professionals still remain hesitant to collaborate (also see below for more elaboration). In addition, the initiation of the blue circle of hope can be seen as an initiative promoting the DCNPO's strong commitment to improving diabetic care. The final element, which relates to effectively using existing community resources, is reflected in several initiatives by the DCNPO to involve the local community, e.g. by offering prevention programmes in schools. Using Wagner's CCM model, the DCNPO can thus be characterised as a successful programme as it integrates many of its fundamental elements, although some, most notably those relating to an effective information system, are missing.

The future for the DCNPO is not without challenges. Firstly, the DCNPO cannot perform effective medium- or long-term financial planning because municipal funding and private donations fluctuate annually. Therefore its potential to save cost should be demonstrated in external evaluations to convince policymakers of this approach \[[@B12]\]. So far this was never carried out due to limited resources, but perhaps also because the DCNPO managers and volunteers have no doubt that their programme is cost-effective. It is also important to note that legislative changes would be necessary to allow the NHIF to contract integrated care providers such as the DCNPO. Secondly, although the DCNPO is supported by various health professionals, many professionals still seem hesitant to collaborate; perhaps because peer support, health promotion and a self-management approach are not part of their professional culture. A change in culture towards a shared vision is needed if these types of integrated care programmes are to be scaled up nationally \[[@B12]\].

Conclusion
==========

The DCNPO programme provides integrated care services of good quality to complex patients in a challenging environment with limited financial and human resources. The DCNPO programme suggests that training patient-volunteers to become carers of other patients can contribute to an increased trust in one-another and improved satisfaction and treatment adherence among patients (see **Box 3**). The DCNPO approach has been widely adopted across Bulgaria and various new initiatives have joined the 'blue circle of hope' network. This provides strong evidence of the transferability of this model in the region. The DCNPO further demonstrates that networking and coordination of actors and professionals in health care is essential in shifting from disease-centered to patient-centered care. Good working relations, clear roles and shared responsibilities among participating actors and professionals of the DCNPO played an important role in overcoming fragmentation of the health care system. In addition, strong bottom-up leadership is crucial as the DCNPO case evidences. Successful replication relies heavily on the commitment to change and persistence of the local leadership and its members.

Box 3: Main conclusions
-----------------------

-   Non-profit care provided by volunteering patients can play a major role in addressing health and social inequalities where public health care systems and the socioeconomic context are insufficient

-   Trained volunteers who are patients themselves can contribute to an increased trust, respect and improved satisfaction among vulnerable patients with complex care needs

-   Successful replication relies heavily on the commitment, and persistence of the leadership and its members but could be especially effective in resource-poor settings

Programmes such as the DCNPO can inspire others to not accept the constraints of resource-poor settings but to realize that improved care for people with diabetes and their co-morbidities can be organized with volunteers and patients. Yet relying on volunteers should not be the goal but rather the means to achieve integration in formal care and thus access to proper funding.

This paper results from the Innovating Care for People with Multiple Chronic Conditions in Europe (ICARE4EU) project (2013--2016), which seeks to improve the care for people suffering from multiple chronic conditions (multimorbidity). The ICARE4EU project describes and analyses innovative integrated care approaches for people with multiple chronic conditions in Europe.

The ICARE4EU project aims to support the European Innovation Partnership on Active and Healthy Ageing (EIPAHA) and is co-funded by the Health Programme 2008 -- 2013 of the European Union. We also acknowledge support by the German Research Foundation and the Open Access Publication Funds of Technische Universität Berlin.

A full case report 'Regional non-profit organisation (NPO) "Diabetic care" Burgas, Bulgaria', on which this paper is partly based, was published on the website of the ICARE4EU project: [www.icare4eu.org](http://www.icare4eu.org) \[[@B12]\]. The authors would like to thank Radka Jekova (Head of the DCNPO), Maia Markova (Deputy Chair of the DCNPO), Ruska Mileva (Volunteer of the DCNPO), Mariana Konteva (Cardiologist at the Cardio Centre Pontika) and Alexandra Cankova (Social assistant of the DCNPO) for their kind cooperation.

Reviewers
=========

Dr. H.C. Helmut Hildebrandt, Chairman of the Board, OptiMedis AG, Hamburg, Germany

Dre Patricia Rosselet, M.D. -- Ph.D., médecin assistant, **IUMSP -- Institut universitaire de médecine sociale et preventive**, Lausanne, Switzerland

Competing Interests
===================

The authors have no competing interests to declare.
